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Abstract 


PROBLEM TO BE SOLVED: To provide a light emitting diode capable of realizing a layer prevented 
from absorbing a short wavelength and having a low index of refraction, and having a high index of 
reflection and increasing the output. 

SOLUTION: An AIGalnP system light emitting diode is constituted that a DBR layer 2, an n-type AI0.5 
In0.5 P clad layer 3, an AI0.2 Ga0.3 lnO.5 P active layer 4, a p-type AI0.5 lnO.5 P clad layer 5, and a 
p-type AI0.9 In0.1 P current diffusion layer 6 are caused to grow, and further an electrode 7 on the p- 
side and an electrode 8 on the n-side are formed. In which case, a DBR layer 2 formed as a reflection 
layer on an n-type GaAs substrate 1 is formed such that an AI0.61 Ga0.39 As layer and an n-type 
ZnSe layer are paired with each other and 10 pairs are formed in a laminated state. 
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fmmt hxu-vi&vxi&ikm^fc d b refits'* 

[H^2] A I Oa I nP5fc0>&:fcS*r?rb. ttA 
JHI«>TflcCDBRJI«IVt k 6|M5r^3f'^KICM« 
r. 

D B R Jit* II- vil&SDHftJI! i A lOa A s*fci* 
AlGaln P^WHSO>^T*gffll/fe»iS 4 C** 10 

[I3#3fi3j A I Oa I fiP&V&nm&HL. ttft 
«B©±TS«KD BR1*W&55*^*- FCC* 

l?gar«JDBR©ltii-\a^>W4«<!:A ! GaAsifc 
<J>H^Scr>^r^@l^c^3fir*>9. |?ia±»JDBR 
E**A ! GaAs^, AlGaln P&, ll-VJ&M>tt 

u-^Q>mmtA I Ga I n P&$>tms<Z>^T& 

m>m4) a i Ga 1 upa^^Tta^o. 

*a©±TS«*CDBR!B*irS'&5fe*^*- FCC* 

OT2TfldDBRSltII-\0^>W4aiA IGalnP 
«®H»Hfl>^r 4M fc^jST* 9 , B 
RIS&A ! GaAe^, AlOalnPjfe, ix-viMm 

A I GaAs^ttftJs<Z>^7*fagUfcl§ 
& Il-vi^©m4iai A 1 Ga ! a P3fcOt*ttS<D^ 

$r.f *-Fec*j<,>r, 
f. 
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[0002] 

[£*<*>*«»] A I Ga I nP*W)i1Wtt*fflVi&* 
GaA$&«<M&^£;^£r&D, 

^S. F <LED> ±C*C, 5 

ti. flKSEOA IGain PJRJfejfc*r«< *-* F©0|**r 
SsSff^aH-C**. SfcfecoA IGain p*5s*y* 
^-FltnaGaAsi^l^^D. n£JGaAs& 
tgiicc, nSA iGaAsDBRSl 1 » nSlAI I 
nP^7?K83 4 AlGaln Pr§1£J3 4 » pSSAI 
lnP*9?F«5. p9Ga..t I n*. ft Pti3fti£flJtfI 

[0003] 

*- F«CJ:4a«. ?fteJ2©T<DJ^$^tt:j:O^I6^JR 

t'££fffi;frftSfr±?&« £S4ja&(VCAI..,iGa,.i, 

A 5 SiA I A$SWiUr2 0^7S@UA I 
GaA$jH>DBR (distributed braqg reflector; 

Z%<om&s&&&hte>. Sfc. A 1 Ga ! n PSi A 
I I rtPM^OfeAlGa I nPJ^DBR^r 

|fcOTt'< ±A HWM^l'fl <A IGaAsi^/c 
t*A 1 Ga i n PJ1> l**£«WW */<rf6gW**«T 
tf*. »*te&t*S Jc^K A ! «a*±V6t. A ! SB 
^*t»S<AIAs^fciiAl In PS) £<DJg 
*tt9®H3C*ST#*. 570n 
mCD^fetC^t/TA l t .. v Ga,.j*A sJS£A 1 AsS 
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[0 00 5] 
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0 nm<UT^^tc^O*CR4Wfjf <®*f*(^>/Jx3t'ii 
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-vifcOWt** DB Rmtcmi'ZCttCJ: O/AICa 
A s **fcltA lOaU pjWMWtfBiMiaflWtf 

[0006] *^<S>£I 1 ewmtt, GaAsfiS 

«K *** < Mr £ ^ 1 D B R B £ W &C±1fiV 

[ o o o 7 ] *&mo>m ettRmfttt, A I G a I n 
PfcCDM&Bfc^U l*Ma«!>T«tt:DBRB«r* # 
4Ms*V*- F<Cfcl**\ PEDBRHttn-vrtKO 
WSiA IGaA$**:t*A IGa I n 

0DBRB#H&BEtt*r**c: 9, A IGa As 
SfcitA !GaIn P5tor*t*iC5ffl>r^^Wt^ 
MSKtt U X &£§j3£<» D B R J3 &&&& Z> C <L #1? 

[0008] *^OB3®ttffi?«ltt, A I Ga in 20 
P^CMSSfclfU ifc&£B<&±TH*atCDBRS* 

irr***y-r*-Ktt*i»r, iiriar$fDBRBt*ii 

-\T*<?>t#ttB±A I GaAs^H«4@(^7^i 
UfeW6r*0. f<®Jd&JDBR/§fc*A iGaAs^ 
A 1 Ga In P^, n-viKolsHM&A IGaAs^ 

IGa! nP«0D*ma©^T4aiBU&»ai©<r^n 

^♦mr^ctitsiib, ±«DBRa^iS^ 
*DT*D B R B± «c J: U h * * tr* < *g 
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[0009] *^OST4 A ! Ga I n 

P*<D»W«U SM£^0±Ti5fUCCDBRB«: 
irre«fc^*-Pic4»^r. fji2T«DBRStiii 
-\ifeG>#t4*a£A I Ga I n P&ctfftBO^Tfcfn 
at//c#3&r*9, piai:0JDBRBi*A I Ga Ao 
3fe. AIGaltiP^ u-vife0>ttttB£A 1 GaA 

s*cc*ma«>^T*8iaoft:«&. n-vdRcfMB 

iAiGaU P^c^a^rtBWi/fciSa©^ 

T^W4*C^Ci^iO. Jh4UDBRB£i* 40 
K#*3WT0i!lD BRI^<t-7t uv f t> F ^ ^ 

[0010] *-^G>»5 <Dt*ffi#j$tt, fjfcfcni 1 

looii] *^<^3ir6<3r:^ffi^«6*, m i -5^*2 
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*£C<hKJ:0. MU*JM^ato*M&!ft«Stffc 
[0012] *&i$<D3Sr7 C9Kffi^4*, ^1-6(^45 

[0013] #^<Dmotf*&*^&, »7«>tJ»* 

[00 14] 

-5«c^^'CSWI , r*. *WMt. AIGaUP^ 

8 0 n fflitlT©^*fur^*fe< BKaNEVh 
^ZnSe jftttfto J: 5 an- v*©»tt*r D B RS 
ccBt»*e:±fc£9, AIGaA$^2fcl*AlGa I 
nP^t ^JS^^s^t/i^Hito D B r m&n *=>n 

[00 15] B4tt. n-vi*M^f*fctfGaA&«!X» 
Kf t ? 7-«*7nW'«)^ ZnS 
etitGaAs*cl|W#ltfc*), 
«<AlGaI nP3k^te<m$& i tiUXmxX'*> 
*fc, ZnMcrSSeSSWWCGaA^^M^S 

W»-cs»*a*3feiw*«*. ga^^fey^^-K^ 

[0 0 1 6] A IGa i nP&ff>&iLm*TttZ&&* 
femttZt. tE£<DAlGaAs^DBRJS£^& 

Msy<r*-rat. «»«fcKwfc#^r*«:w*s 

< a rj&Sim&i&T?*. <r *fc#t£U:A 
I < rnitHft^ ?0n m«)ft6Ql 
AUac^lUMCttA I OfflEO ,6 1 £Lh&-r*aK*i 
W9. Al..i,Ga#.«A»Ji4AlA«I^r4a 
*^7»Bl/ , CDBRa«:IB(SSW*6. HB<OSaJ4\$ 

< a 9BJM«&3**3 t'C <tr*>li9 Efl»*H6TU 
1 O^TfSaOfc^(^^ti5 3^i^^. «C 
•C. Al tf .^Ga*.,,AsBi:2nSeig^r^tH& 
^rSIBl/r DBRa**83WntiZ m S e l*A 1 A s 
J:9flM*r*a«>t\ B**saa5«(fS«*CC*ltT:* 
»1*©DBRB«r«flW«C<t^C**. 1 O^TlH 
BUfc«^«««Alt9 994ta*. 

[0 0 17]B5lt, DBRBOSit^^FMnirr 
BX?. H5 <A ) i*Al ft .*iGa». 4 *Ao@i2nS 
eB«>^7«Mbft:DBRBO^St«i^M&tt£KDn 
<B> ItA U.*iGa t .,,A$@<tA I 
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egC^T&IISl/fcDBR JStt. A!m,6«».ii 
As^A I A s@<^7£f»SO:fcDBRJs£fcb^& 

ftfrZ. A I Ga I nPKtfl/TrkRflK, AU.nG 
a*... i n ft _»P@£ZnSe@<Z>^7&gJgUi:DB 

[ 0 0 ! 8 ] Hj^_b<Dfca>^^<7>±T«:DB 
* -imv\tTffl»D B R BtttS**^^©^, 

a i,., l ca,.,»A saiA lAsao^r^iii'i 

gTCfcJU'CIXC. A l».„Ga».i»AsJB£A 1 Aol 
[0 0 19] *^<&$&m 1 ~- 3 <0£dt 

m i -3 tc&*r>x*m?&. 

miasm I) mi It, I^AlGaln p&##. 
K^-rgss^^r-fc*. ^fe^i i ©a i 

Ga InP«M?«f4--h-|i. nSGaA$g«l± 
idDBR@2. n&A I iu_,P^? KPS3, A 
li.tGdi.! I n«. - P?2H£iS4. piAU.iInf.i 
P***KS5. paOa,.»Ift..,P^^S6^ 

&1./C0BBR1R2I*, nSIA I ..*,G a e . « A $<D?£ 
1st mSiZn S e^t^ril/t 1 o^TSWi*r 

[0020] ^10)AlGa i \\P7m3t?<<*- 
KfccfcW*. £#^5 7 OnmCCitUX, DBRS^ 

<f*-KtCfctf£, A l».»iGae.jfAsSiA I A$ 
m^Ttr% D B RJST'fc** ? "7~:ftS&i4 OfBCdt 
^t^rit^Omcaitttt^iUfco 

®L&m<o? v 7t&mm<»? 

9 0 OwWccr$!±i-/A:o C<Z>J:^tcm/i^^l±t/A:^> 

[002 1 ] fS&0l 1 Oli^me>r. D B R©*A I 
..nGa^.H I »n..P^iZ!iSe(Oac^r^S 

A I Ga I nP%£?*JS£**«*. *<B*B^ 
DBRSCE>@«*J<3rF«iflrr*Ciiw^. c»rn 
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ft£ L,r fiftttfZ n M gt S S e *JiHr»*»^ G a A s 

*ttW*ft«fi*S4Ut:MOCVD* (wetal org* 
mc chomcal vapon*2positiGn;^^^^.xitE^^:^> 
fefl^faatf, MBE& < molecular beam epiraxy:^?- 

[0 02 2] <#te«2> @2it, £tffiW2G>AlGa 

&m<»A \ Ga i nPJRW^t-m. n2Ga 
As38l±fcDBRJ32. nlAU. I I'.u.,Pi'? 
? FJR3, A 1 Ga i n PsMfiWfPSttHS. p2 
Al,.iIn,.,P^7 h»5, pS*Ga..«! n..,P 

20 $n^SS?a<tUf<ODBRS2it. !\lA!..„Ga 
^^AsiioaZnSei^rilT: 1 O^T^ 

(/cfie>n, $fcA i Ga in p*M*#R*g«=B9 

Ji. A li.iiGa».j} I n ( .«PftpSiA U.»Ga 
ln..,P«M*^T±UT4^rOTot:»6 

[0 02 3] MUtecM*?-**-??!*, S^i 5 
>S&S9 <^^^ J: •) isrtii;fr t ft 0 6 0 in c <J <£S o 
fc. DBRJ12CD3&J8J*. GaAsKKttWSU ^ 
;£i£gc<:# ox is*8 ft n - vT&^C&nt£2 a S eic 
30 ^*>'T^'7ftHI4^^t^<:<i:ASr'#^ ^5^t*±S 
tf>£ 5 ft S^f^jIccP V > 

[0 02 4] <^«3> |33W\ *fefll3G>AlGa 

i ft pm^-/t- K^^t^iirar*^ ^ 

te13|3c»A I Ga i nP&££fc^*-Kte. nSGa 
A3^1±«:niMDBR©2, tiSA I e. • i n*.*P 
^^t?KS3. A ! Ga I rtP^^S+^^?SI*@9> 
40 pSAU.,in*.,P^-;KS5. pS»DBR©l 
0. DlOa,., in..,P«»te»B6^SSS5ti, $ 

2tG a A s ^« 1 ±tC^5n-6T»J©n *£D B R^ 2 
ii. nSIA !..,,Gae. J *A^9^n§IZnSe@^ 
rtutri 0^7fR@O'C!#6n, AiGainP^m 
fi^ttRvSttBQl*, Al t ., J Ga,.,,!n,.»P^ 
fl£AI t .iiGa,.j> I n ft .,PF$^JS^7iOf4 

PS2A I •.• 1 Ga».,,A8»t pSAl AsSS^Ti 

so ox\3^rmmoxm^iM>o 
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[0025] ^30AlGa i \\P7k§Zk,X<<*- 

#£KKfcrTil»<&n&DBRS24*. AI».„Gi 
In»..PH«>J:5ftA !Ga i nP^iZn 

BRSl Otcwrfc, ZnMerSSe, AIGaA 
o. AI Ga I nP3fc#W*St»fc9. AlGaAsS 
fclSAI Ga I nPJfc^£2nSe^II-VI&©W4 

WJj&t UTttMOC V Difc MBE^i^nio 
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KcfcttttA 1 G a I n P *«»*ll«:?r*' 
vm<Z$m&hZlt> D B RIMJ6l'*C <t Kj: OiSiSS 

[002 73 «±«M«*65! <*: 5^ 3*3* 1 
O-^^tCctn^. GaAsSlSccfefi^^A 1 Ga 
i nP^^g&W^^y^-KlCfc^C, J* 

[0 02 8 3 &?m.20>%mtC£tttX. AIGalnP 

jfe*^*-KK:fec-r. saaDBRW*ii-vi»ow 

ft@£A I GaAoifciiAlGa I nPJ&PttttJBG) 
^7«»JBOfc»£Vfc*OT\ H-vrtKODBRE** 
«B**t?*^<:t*CJ:9. A I Ga A$*fci*A ! G 
a I uPa^mt^fflJr^^Wf. ja»«c«i/t: 
*S«*ODBRJB*«&T*Ci3&i'C», 

[0029] S*ff3««ipiK:j:ner. AIGalnP 
K)^S^^ 5^£W>±TH«|tCDBRB4W 
f^^^^t-KtC^t, SfffiTffllDBRattl!- 
vriS<Z>tt»S £ A I Ga A $ XOtttf VO** r * SJa O 
ttim&V*>&<DX% ±«IDBRJS^SSM#a>TffiDB 
RSilCJ: ^'C U'/^>b** fir < fftfe*K&3 A. 

t»jdb Rm<ofmm&&<<>c <t«c<fc r 
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[0 03 0] ftM4MWej:4UX. AIGalnP 
AOWUB^Vt/. ftWfcSOiTSfflJK DBR @&ST 
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ft. T«MDBR^S«**W^*C<S;«:J:0«ey^sf- 

[0032] 1S5^6 O^^tC J:tW*. Ifc^JSteS^ 
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^78ni/X19^n&) DBRJ9. 11-AIGaAs 
t^D BR So 
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